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Abstract

Routine use of primary human hepatocytes (PHH) for clearance estimations of low-turnover
compounds has been restricted in part by the lack of a suitable technology that is convenient,
supports a multitude of donor lots, and maintains the metabolic pathways of PHHs over
prolonged culture periods. To address these limitations, an all-human tri-culture system has
been developed comprised of cryopreserved PHHs and primary feeder cells (FCs). FCs are
stromal and endothelial cells at a 1:1 ratio. Frozen FCs were thawed and seeded onto 24-well

Results
Hepatocytes in the TCS retain functionality for up to four weeks in culture
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collagen coated plates and allowed to attach. Cryopreserved adult PHHs were then thawed and 40- 504
plated onto the FCs, creating a Tri-Culture System (TCS). Basic morphology and functionality,
Including formation of functional bile canaliculi, aloumin (Alb) synthesis, and urea production 30 40
were evaluated over a 4-week culture period. Cytochrome P450 (CYP), UDP- = >
glucuronosyltransferase (UGT) and aldehyde oxidase (AQO) activities were also determined over = 50— 2 307
a 2-4 week period. The ablility of the TCS to predict in vivo non-renal clearance of two slowly % IS 20
cleared compounds was also evaluated. PHHs from multiple adult donor lots in the TCS < S
exhibited a healthy and stable morphology, including multicellular cluster formation, for up to 30 10+ 10
days In the 24-well format. Extensive anastomosing networks of bile canaliculi were identified
with CDFDA staining after 5 days in culture with well-formed tight and gap junctions that 01— 0 :
remained stable throughout the rest of the culture period. Alboumin and urea production levels ST TR T SRS SRR N N % Day 29 Day 15
were maintained in the TCS over a 4-week period. CYP1A2, CYP2C9, CYP2D6, and CYP3A4 | R Vv v CDE diacetate (CgFDA) fluorescence Immunofluorescent labeling of CYP3A4 (red) in
specific activities were maintained at stable levels over the culture period. E2-3G production Day in culture Day in culture indicating MRP2 transporter activity and hepatocytes (nuclei labeled with DAPI)
(UGT1Al) was stable between day 5 and 28 of culture, while AZT-G formation (UGT2B7) was formation of bile canaliculi
well-maintained but exhibited greater variability over the 4-week culture period. AO specific
activity was greater in the TCS than in suspended PHHs and was stable over at least a 14-day The activity of CYP enzymes, AO, and UGT enzymes persists in the TCS for up to four weeks
period. The TCS was also able to predict the hepatic clearance of alprazolam and tolbutamide
within 2-fold of reported in vivo values. Overall, these results show that the TCS represents a CYP1lA2 CYP2C9 CYP2D6 CYP3A4
convenient, stable, all-human hepatic culture system that maintains both hepatocellular 60— 80— 150 £0—
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Conclusions
 The TCS maintains hepatic function and high levels of drug metabolizing enzyme activity for up to four weeks in culture  Expression levels of CYP enzymes in the TCS are highly inducible in response to prototypical inducers

* The activity levels of AO, UGT1A1, and UGT2B7 are significantly higher in TCS than in suspended hepatocytes of the same donor  The TCS may be a useful in vitro model to predict in vivo clearance of slowly metabolized compounds




